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F r o m  d a t a  o b t a i n e d  b y  l i ga tu r ing  e x p e r i m e n t s  ls i t  
seems t h a t ,  d u r i n g  the  las t  l a rva l  ins tar ,  p r o t ho rac i c  
g lands  are  needed  un t i l  t h e  second peak  of f l-ecdysone 
in accordance  w i t h  t h e i r  role in ecdysone  b io syn thes i sL  
T h e  two peaks  of f l-ecdysone repor ted  here  agree  well  
w i t h  t h e  ex is tence  of t w o  per iods  of p ro tho rac i co t rop i c  
h o r m o n e  (PTTH)  release b y  t h e  b r a i n  16, t h a t  co r re spond  
to t h e  t r a n s i t i o n  to w a n d e r i n g  s tage  a n d  m o u l t  to  pupa .  
This  p r o b l e m  will be  discussed in more  de ta i l  e lsewhere,  
and  we shal l  cons ider  here  t he  case of p u p a e  only.  
W e  h a v e  p rev ious ly  r epo r t ed  t h a t  t he re  was a good 
cor re la t ion  b e t w e e n  fl-ecdysone levels a n d  r ibosomal  
lZNA syn thes i s  in  p u p a l  wings  I~. In  v i t ro  e x p e r i m e n t s  
us ing  Galleria 17 or Drosophila l* imag ina l  discs showed 
t h a t / 3 - e c d y s o n e  e n h a n c e d  b o t h  precursor  u p t a k e  a n d  ne t  
IZNA synthes i s ,  whi le  a -ecdysone  would  p e r h a p s  increase  
p recursor  u p t a k e  on ly  17. In  our  exper imen t s ,  whole  wing  
R N A  decreased  a n d  p recursor  i nco rpo ra t i on  was r educed  
d u r i n g  t he  f i rs t  p u p a l  p e a k  of e-ecdysone.  All  these  
resu l t s  a rgue  aga ins t  a possible  s t i m u l a t i o n  of r i bosoma l  
(stable) R N A  syn thes i s  b y  e-ecdysone.  
The  con t ro l  of D N A  syn thes i s  seems more  complex,  
because  t he  pub l i shed  d a t a  are no t  in good a g r e e m e n t  to, 12. 
I t  is r epo r t ed  t h a t  in  t h e  p u p a  a H - T h y m i d i n e  incorpora-  
t ions  is m u c h  lowered in t h e  presence  of h i g h  levels of 
fl-ecdysone, accord ing  to in v i t ro  d a t a  for Galleria ~~ 
a n d  in v ivo  e x p e r i m e n t s  w i th  Sa tu rn i i d  pupae ,  t h a t  show- 
ed a n  i n h i b i t i o n  of wing  scales d e v e l o p m e n t  b y  in jec t ions  
of h i g h  doses of va r ious  eedysones  ~~ as w i t h  i nh ib i t o r s  
of D N A  syntheses20, 21. H i g h  doses of a-ecdysone are no t  
r epo r t ed  to h a v e  such  a n  i n h i b i t o r y  effect. Our  exper i -  
m e n t s  do n o t  show a close r e l a t ionsh ip  b e t w e e n  m-ecdysone 
and  D N A  syntheses ,  as would  be  expec ted  f rom experi-  
m e n t s  us ing  Galleria wing discs 10 andDrosophila cel l l ines  ~2. 
I n  Drosophila imag ina l  leg discs cu l tu red  in v i t ro  w i t h  
a-ecdysone,  mi toses  do occur, as sockets  a n d  br i s t l es  
d i f fe ren t i a te  23. I n  t he  case of Pieris, po lyp lo id iza t ion  
in t r i chogen  cells begins  d u r i n g  t he  f i rs t  peak  of a- 
ecdysone.  T h u s  i t  seems possible  t h a t  b o t h  low levels of 
fi-ecdysone - as r ecen t ly  sugges ted  w i t h  Galleria 2~ - 
a n d  ~-ecdysone are  able  to  s t i m u l a t e  D N A  synthes i s .  
The  p rob l ems  could  differ  accord ing  to  a n i m a l  species 9, 
o rgans  or d e v e l o p m e n t a l  stages.  F u r t h e r  e x p e r i m e n t s  
seem to  be  needed  for  a b e t t e r  u n d e r s t a n d i n g ,  because  
t h e r e  is ac tua l ly  no  ev idence  for t h e  absence  of ~ -+ /3 
convers ion  in cu l tu re  e x p e r i m e n t s  us ing  e-ecdysone.  
Some o t h e r  d a t a  are in f a v o u r  of a specific role of 
a-ecdysone.  A t  low doses, i t  is capab le  of re inforc ing  /~- 
ecdysone  effects on  cut ic le  syn thes i s  25, t h a t  i n  Pieris 
p h a r a t e  a d u l t  occurs  a f te r  t he  (a + //) peak.  Moreover ,  
t e s tes  of d i a p a u s i n g  Samia respond  to low (0.1 ~g/ml) 
doses of e-ecdysone.  I n  Chironomus sa l iva ry  g land  cells 
in  v i t ro ,  t h e  two  h o r m o n e s  induce  d i f fe ren t  puffs'~% ~- 
E c d y s o n e - b i n d i n g - p r o t e i n s  ( ' receptors ' )  h a v e  been  de- 
scr ibed in Drosophila s a l i v a r y  g lands  27 
F o r  all t hese  reasons,  we t h i n k  t h a t  b o t h  e -ecdysone  
a n d  fl-eedysone are  t r ue  ho rmones ,  evok ing  specific 
responses  in  t a r g e t  organs.  However ,  on ly  /~-ecdysone 
h a v e  no t iceab le  effects  a t  low doses on  some processes  as 
r R N A  or cut ic le  synthes is .  The  exis tence  of o t h e r  ac t ive  
h o r m o n e s  ~8 a n d  t h e  possible  need  of c0Iactors  in  ecdysone  
ac t ion  24, 2o, 30 r e n d e r  such  s tudies  even  more  diffciul t .  
Rdsumd, Les t a u x  d '~-  e t  de fl-ecdysone on t  ~t6 d6ter-  
min6s  d a n s  l ' h ~ m o l y m p h e  de Pieris brassicae au cours  du  
dern ie r  s t ade  l a rva i r e  e t  de  la  m 6 t a m o r p h o s e .  Para l l~le-  
men t ,  les t a u x  de syn th~se  d ' A D N ,  d ' A R N  et  de prot6-  
ines o n t  ~16 mesur6s  d a n s  les 6bauches  alaires.  La  c o m p s -  
r a i son  de ces donn6es  a 616 discut6e en  fonc t ion  du  mode  
d ' a c t i o n  possible  des deux  hormones .  
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Radioisotopic Studies of Human Chorionic Gonadotrophin in the Mouse Ovary 
The  o v a r y  of t he  i n t a c t  ( non -hypophysec tomized )  
mouse  ha s  b e e n  e m p l o y e d  as a t a r g e t  o rgan  to  s t u d y  t h e  
physiologic  a c t i v i t y  of rad io labe led  h u m a n  chor ionic  
g o n a d o t r o p h i n  ( t tCG) I, 2. T he  u p t a k e  of 125I-Iabeled H C G  
in  t he  r o d e n t  o v a r y  ha s  been  descr ibed  b y  severa l  inves-  
t i ga to r s  2, 4 inc lud ing  t h e  c o n c e n t r a t i o n  of labe led  I-ICG in 
t he  o v a r y  of h y p o p h y s e c t o m i z e d  r oden t s  5. I t  was  also re- 
p o r t e d  t h a t  125I-I-ICG localizes equa l ly  well  in  mouse  t h e c a  
cell c a r c i n o m a  of t he  o v a r y  as in  t he  n o r m a l  o v a r y  ~, The  
i m p o r t a n c e  of such  a n i m a l  mode l  sys tems  ha s  b e e n  accen-  
t u a t e d  b y  t h e  r ap id  a d v a n c e m e n t  of t h e  r ad io l igand  re- 
cep to r  h o r m o n e  assays  7, 8. The  p r e s e n t  s t u d y  was imple-  
m e n t e d  to f u r t h e r  e v a l u a t e  t h e  t i ssue  loca l iza t ion  of 
125I-labeled H C G  in t he  mouse  ovary .  Our  f ind ings  indi-  
ca te  t h a t  125I-HCG c o n c e n t r a t e s  c o n s i s t e n t l y  in  t h e  t heca l  
a n d  in t e r s t i t i a l  cells, b u t  d i f fe ren t ia l ly  in  t he  corpus  lu- 
t e u m  of t he  i n t a c t  mouse  ovary .  
Materials and methods. H C G  (Antu i t r in -S ,  1700 I U / m g )  
was k ind ly  suppl ied  b y  Dr.  MERRITT I{. CALLANTINE, 
Parke -Dav i s ,  A n n  Arbor ,  Michigan.  H u m a n  g r o w t h  hor-  
m o n e  (HICH), used as a p ro t e in  a n d  t r o p h i c  h o r m o n e  con-  
t ro l  for  t h e  H C G  studies ,  was  p r o v i d e d  t h r o u g h  t he  
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The percent dose per gram of tissue (%/g) is demonstrated for various 
tissues of radiohormone injected male and female mice 
Radiohormone employed Tissues studied 
Ovary Testis Kidney Liver Muscle 
x~5I-HCG x 15.090 - 5.201 1.610 0.513 
(6) SE 3.817 - 0.080 0.325 0.022 
~ I - H G H  ~ 1.082 - 3.624 1.805 0.733 
(6) SE 0.215 - 0.355 0.298 0.215 
~'~I-HCG ~ - 0.175 5.910 2.490 0.476 
(4) SE - 0.025 0.104 0.035 0.037 
HGH, human growth hormone; HCG, human  chorionie gonado- 
trophin. The figures represent the mean (~) and standard error 
(SEM) of the mean. The number of animals in each s tudy is indicated 
in parentheses. 
m i c e ,  w e i g h i n g  2 0 - 3 0  g, r e c e i v e d  i .v .  30 t o  40 ~zCi (0.5 t o  
1.0 txg p r o t e i n )  of  I~SI-HCG or  125I-HGH.  A t  3 h p o s t i n -  
j e c t i o n ,  t h e  a n i m a l s  w e r e  a u t o p s i e d  a n d  12 t i s s u e  a n d / o r  
o r g a n s  w e r e  r e m o v e d ,  w e i g h e d ,  a n d  a s s a y e d  for  r a d i o a c -  
t i v i t y  in  a g a m m a  w e l l c o u n t e r .  R e s u l t s  we re  e x p r e s s e d  as  
t h e  p e r c e n t  d o s e  u p t a k e  o f  i s o t o p e  p e r  g r a m  of  t i s s u e  
(~ R a d i o i s o t o p i c  t e c h n i q u e s  is w e r e  a p p l i e d  t o  f i x e d  
t i s s u e  s e c t i o n s  o f  l i v e r  a n d  o v a r y  f r o m  t h e  125I-HCG a n d  
125HGH t r e a t e d  a n i m a l s .  
Results and discussion. T h e  o r g a n  s p e c i f i c i t y  of  ~25I-HCG 
in  t h e  o v a r y  of  t h e  f e m a l e  m o u s e  w a s  r e a d i l y  d e m o n s t r a t e d  
(Tab le ) .  T h e  % / g  in  t h e  o v a r y  w a s  15.09 a t  3 h p o s t i n j e c -  
t i o n  a n d  9 t o  30 t i m e s  g r e a t e r  t h a n  t h e  c o n c e n t r a t i o n  of  
r a d i o i o d i n e  in  a n y  o t h e r  t i s s u e  s t u d i e d  e x c e p t  t h e  k i d n e y  
( p r e s u m a b l y  r e l a t e d  t o  t h e  e x c r e t o r y  f u n c t i o n  of  t h i s  
o r g a n ) .  H G H  w a s  n o t  spec i f i c  fo r  t h e  m o u s e  o v a r y  o r  a n y  
o f  t h e  o t h e r  f e m a l e  t i s s u e s  s t u d i e d .  I t  is n o t e w o r t h y  t h a t  
I ~ I - H G H  is n o t  e x c r e t e d  a n d / o r  d e g r a d e d  as  r a p i d l y  a s  
c o u r t e s y  of  t h e  A b b o t t  P h a r m a c e u t i c a l  Co. ,  N o r t h  Ch i -  
cago ,  I l l ino is .  B o t h  H C G  a n d  H G H  w e r e  l a b e l e d  w i t h  
~25I b y  t h e  m e t h o d  of  HUNTER a n d  GREENWOOD 9. P o o l e d  
f r a c t i o n s  of  ~ S I - H C G  c o n t a i n e d  a spec i f i c  a c t i v i t y  o f  
78.42 tzCi/tzg a n d  a p r o t e i n  c o n c e n t r a t i o n  o f  3.35 [zg/ml,  
w h i l e  t h e  ~ S I - H G H  h a d  a spec i f i c  a c t i v i t y  o f  86.64 ~xCi/~zg 
a n d  a p r o t e i n  c o n t e n t  of  1.94 v g / m l .  T h e  r a d i o h o r m o n e s  
w e r e  s u s p e n d e d  in  0.05 M p h o s p h a t e  b u f f e r  ( p H  7.5) s t a -  
b i l i zed  w i t h  1 . 0 %  b o v i n e  s e r u m  a l b u m i n .  
T h e  ~2aI-HCG w a s  t e s t e d  for  b io log ic  a c t i v i t y  b y  t h e  
m e t h o d  of  DELFS10; t h e  ~25I -HGH w a s  a s s a y e d  b y  t h e  
1 0 - d a y  b o d y  w e i g h t  t e s t  of  EVANS e t  al. 11 T h e  i m m u n o -  
logic  a c t i v i t y  of  t h e  12SI-HCG w a s  e v a l u a t e d  b y  t h e  m e t h -  
od  of  h e m a g g l u t i n a t i o n  i n h i b i t i o n  as  p r e v i o u s l y  de -  
s c r i b e d  ~,~2. P r o o f  of  ~25I-HCG l o c a l i z a t i o n  in  t h e  m o u s e  
o v a r y  w a s  d e m o n s t r a t e d  b y  t a r g e t  t i s s u e  b i n d i n g  i n h i b i -  
t i o n  u s i n g  r a b b i t  a n t i s e r u m  spec i f i c  t o  H C G  ~. 
A d u l t  f e m a l e  m i c e  of  t h e  A7(C57  X A) s t r a i n  w e r e  e m -  
p l o y e d  for  t h e  t i s s u e  d i s t r i b u t i o n  s t u d i e s .  E a c h  of t h e  
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Tissue autoradiogram demonstra- 
ting the lack of isotopic localization 
in the lutein cells of newly-formed 
corpora lutea. Note the uptake in 
the intersti t ium and thecal layers 
peripheral to theluteabody.  • 200. 
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t he  ~25I-HCG in v iew of t h e  % / g  for t he  kidneys .  A com- 
p a r a b l e  t a r g e t  o r g a n  for 125I-HCG was  n o t  found  in  ma te  
mice  as ev idenced  b y  t h e  % / g  for  t h e  t es t i s  (0.17; see 
Table) .  T h e  rad io i so top ic  u p t a k e  levels of b o t h  h o r m o n e s  
were u n r e m a r k a b l e  in  all  o t h e r  t issues.  
A u t o r a d i o g r a p h i c  ana lys i s  revea led  t he  p resence  of 
i sotopic  loci  in  t h e  t heca l  a n d  i n t e r s t i t i a l  cells oi t h e  m o u s e  
o v a r y  in c o n f i r m a t i o n  of p rev ious  s tud ies  2, 3. E x t r e m e l y  
h e a v y  depos i t s  local ized in  t h e  t h e c a l  enve lopes  b u t  n o t  
in  t h e  g ranu losa l  cells of G r a a f i a n  follicles. More  u n i f o r m  
d i s t r i bu t i ons  of r a d i o h o r m o n e  were a p p a r e n t  a m o n g  t h e  
i n t e r s t i t i a l  ceils especial ly  those  nea r  deve lop ing  follicles. 
Cor responding  t i ssue  sec t ions  f rom con t ro l  an i m a l s  a n d  
f rom the  l iver  of e x p e r i m e n t a l  an i m a l s  were u n r e m a r k a b l e .  
As ev idenced  in t he  Figure ,  newly - fo rmed  co rpo ra  l u t e s  
of t he  i n t a c t  m o u s e  o v a r y  d e m o n s t r a t e d  s t r ik ing ly  less 
i sotopic  loci  t h a n  t h e  s u r r o u n d i n g  t h e c a  a n d  i n t e r s t i t i u m .  
T h e  lu t e in  ceils, w h i c h  compr i sed  m o s t  of t h e  mass  of t h e  
lu tea l  body ,  showed  l i t t le  a f f in i ty  for  t h e  125I-HCG hor-  
mone.  I n  con t r a s t ,  t h e  lu tea l  bodies  bea r i ng  signs of 
a t r e s i a  showed  h e a v y  in f i l t r a t i on  of rad io i so tope  dis- 
t r i b u t e d  t h r o u g h o u t  t he  lu tea l  body .  Thus ,  t he  accumula -  
t i on  of isotopic  g ranu les  in  t h e  co rpo ra  l u t e s  a p p e a r e d  to  
increase  as va scu l a r i z a t i on  progressed.  
P r e s e n t  s tud ies  h a v e  d e m o n s t r a t e d  t h a t  125I-HCG con-  
c e n t r a t e d  in t h e  o v a r y  a t  3 h pos t in jec t ion .  Rad ioac -  
t i v i t y  c o u n t s  in  t h e  o v a r y  of i n t a c t  mice were  9 to  30 t i m e s  
g r a t e r  t h a n  in a n y  o t h e r  t i ssue  excep t  t he  k idney.  A com- 
p a r a b l e  t a r g e t  o r g a n  for t25I-HCG was  no t  de t ec t ed  in t he  
ma le  inc lud ing  t h e  tes t i s  a n d  sex accessory  glands.  I t  m a y  
be  n o t e d  t h a t  u p t a k e  of 125I-HCG has  on ly  b e e n  d e m o n -  
s t r a t e d  in t h e  r o d e n t  tes t i s  b y  t i ssue  silces m a i n t a i n e d  in 
v i t r o ~ , l .  ~25I_HGH, used as a t r o p h i c  h o r m o n e  cont ro l ,  
d id  n o t  c o n c e n t r a t e  in  a n y  of t he  female  o rgans  a n d  
t issues.  
I so top ic  loca l iza t ion  of 125I-HCG occur red  in t he  t h e c a l  
a n d  in te r s t i t i a I  t i ssues  in  j u x t a p o s i t i o n  to  deve lop ing  
follicles. His to logic  loca l iza t ion  of t h e  r a d i o h o r m o n e  was  
less e v i d e n t  in  t h e  co rpora  l u t e s  compr i sed  p r e d o m i n a n t l y  
of l n t e i n  cells. However ,  h e a v y  depos i t s  of i sotope were  
obse rved  in  t h e  a t r e t i c  or o lder  lu t ea l  bodies.  Radio-Ioci  
were  n o t  obse rved  in  con t ro l  t i ssues  a n d  in t h e  l ivers  of 
mice  in j ec t ed  w i t h  125I-I-ICG. 
The  d i f fe ren t ia l  u p t a k e  of ~2SI-HHCG in t h e  co rpora  l u t e s  
of t h e  i n t a c t  m o u s e  o v a r y  is of i n t e r e s t  f r om seve ra l  
s t a n d p o i n t s .  F i rs t ,  in  lieu of h e a v y  u p t a k e  of I~SI-HCG in  
t he  co rpora  l u t e s  of s u p e r o v u l a t e d  a n d  i n t a c t  r a t  ovar ies ,  
t h e  p r e s e n t  resu l t s  r ega rd ing  u p t a k e  in t he  mouse  is 
s o m e w h a t  surpr iz ing ,  if no t ,  con t r ad i c to ry .  Secondly,  as 
a t a r g e t  o rgan  t he  mouse  o v a r y  p rov ides  a d i f fe ren t  mode l  
for  cell r ecep to r  s tud ies  i nvo lv ing  HHCG. Thi rd ly ,  add i t i on -  
al  m e c h a n i s m  of s tero id  b io syn thes i s  a n d  regu la t ion  in 
t he  mouse  m a y  be  impl ied  w h e n  compar i sons  to t h e  r a t  
o v a r y  are made .  
The  lack of H C G  r e c e p t i v i t y  in  t h e  h igh ly  lu te in ized  
co rpo ra  l u t e s  of t he  m o u s e  m a y  be  exp la ined  in t e r m s  of 
co rpora  lu tea l  deve lopmen t .  The  lu t e in  cells of t he  mouse  
are  der ived  a l m o s t  exc lus ive ly  f rom the  g ranu losa  cell 
p o p u l a t i o n  ~5. The  cells of t h e  g ranu losa l  layer  d id  n o t  
d i sp lay  a n  a f f in i ty  for  12~I-labeled H C G  2; thus ,  t he  newly-  
fo rmed  lu tea l  b o d y  is p o p u l a t e d  b y  ceils whose  p rede-  
cessors d id  n o t  localize H C G  to  a n y  g rea t  ex t en t .  However ,  
t h e  t h e c a l  cells, wh ich  showed  a g rea t  a v i d i t y  for t25I-HCG 
did  n o t  i / n m e d i a t e l y  in f i l t r a t e  t he  corpus  l u t e n m  and  
r e m a i n  s i t u a t e d  on  t h e  p e r i p h e r y  as s h o w n  in t h e  Figure .  
As t h e  lu tea l  b o d y  ages t o w a r d  atresia ,  t he  t heca l -de r ived  
cells i n f i l t r a t ed  t h e  mass  of t h e  l u t ea l  b o d y  and  came  to  
l ine t h e  b lood spaces  and  s inuses  t h e r e i n  15, ~s. The  theca l -  
de r ived  cells of t h e  corpus  l u t e s  r e t a i n e d  the i r  av id  re- 
c e p t i v i t y  for  H C G  resu l t i ng  in inc reased  loca l iza t ion  in 
t h e  ag ing  corpus  lu tes .  Thus ,  t h e  c o n c e n t r a t i o n  of ~2~I- 
H C G  in t he  i n t a c t  mouse  lu tea l  b o d y  was d e p e n d e n t  on  
t h e  1, vascu la r i za t ion ,  2, age, and  3, cell d i s t r i b u t i o n  in 
t h e  lu tea l  body .  
Summary. The  t i ssue  loca l iza t ion  of 125I-HCG was 
s tud ied  in  i n t a c t  mice. ~2~I-HCG c o n c e n t r a t e d  in  t h e  
t h e c a l  a n d  in t e r s t i t i a l  t i s sues  of t h e  ovary .  Di f fe ren t ia l  
u p t a k e  occur red  in  t he  co rpo ra  l u t e s  w h i c h  was d e p e n d e n t  
on  t he  age a n d  v a s c u l a r i z a t i o n  of t he  lu tea l  body.  
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P R O  E X P E R I M E N T I S  
A Simple Method of Preparing a Cell Suspension for Scanning Electron Microscopy 
As p a r t  of a s t u d y  on  t h e  b e h a v i o u r  of cell suspensions ,  
i t  was decided to  i nves t i ga t e  t h e  surface t o p o g r a p h y  of 
7-day neu ra l  r e t i n a  cells w i t h  t he  s cann ing  e lec t ron  
microscope 1. Fo r  t he  sake of d i rec t  compar i son  w i t h  o t h e r  
i nves t iga t ive  t e c h n i q u e s  i t  was  m o s t  i m p o r t a n t  t h a t  t h e  
cells were p r e p a r e d  f rom a monod i spe r sed  cell suspension.  
Cell p r e p a r a t i o n s  h a v e  been  o b t a i n e d  for s c a n n i n g  
e lec t ron  mic roscopy  (SEM) b y  m a n y  m e t h o d s  ~, i nvo lv ing  
e i the r  p l a t i ng  ou t  p r io r  to  c r i t ica l  p o i n t  d ry ing  (CPD) s, a i r  
d r y i n g  ~ freeze d r y i n g  s or s p r a y  freezing e, 7 f rom suspension.  
The  few m e t h o d s  descr ibed  for h a n d l i n g  cell suspens ions  
for CPD were  n o t  su i ted  to  our  needs  for reasons  
discussed later .  We,  therefore ,  devised  a versa t i l e  m e t h o d  
for t he  process ing  of suspended  cells for  SEM, w h i c h  
ensures  exce l len t  p r e s e r v a t i o n  of surface s t r u c t u r e  a n d  
allows for  compar i sons  w i t h  o t h e r  d a t a  on  cell suspensions .  
Materials and methods. N e u r a l  r e t i n a  cells f rom 7 - d a y  
ch ick  e m b r y o s  were d i saggrega ted  fol lowing a p rev ious ly  
descr ibed  t e c h n i q u e  s . The  cell suspens ion  was s p u n  a t  
300 g for  5 rain, t he  s u p e r n a t a n t  d iscarded,  and  t i le  cell 
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